Evidence for the translation initiation of leaderless mRNAs by the intact 70 S ribosome without its dissociation into subunits in eubacteria.
In eubacteria, the dissociation of the 70 S ribosome into the 30 S and 50 S subunits is the essential first step for the translation initiation of canonical mRNAs that possess 5'-leader sequences. However, a number of leaderless mRNAs that start with the initiation codon have been identified in some eubacteria. These have been shown to be translated efficiently in vivo. Here we investigated the process by which leaderless mRNA translation is initiated by using a highly reconstituted cell-free translation system from Escherichia coli. We found that leaderless mRNAs bind preferentially to 70 S ribosomes and that the leaderless mRNA.70 S.fMet-tRNA complex can transit from the initiation to the elongation phase even in the absence of initiation factors (IFs). Moreover, leaderless mRNA translation proceeds more efficiently if the intact 70 S ribosome is involved compared with the 30 S subunit. Furthermore, excess amounts of IF3 inhibit leaderless mRNA translation, probably because it promotes the disassembly of the 70 S ribosome into subunits. Finally, excess amounts of fMet-tRNA facilitate the IF-independent translation of leaderless mRNA. These observations strongly suggest that leaderless mRNA translation is initiated by the assembled 70 S ribosome and thereby bypasses the dissociation process.